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Exploration of novel reactive species is one of the most effective approaches toward the development of new
organic transformations. In this research, we focused N-silyl ketene imines (SKIs), nitrile analogues of silyl
ketene acetals, which have had limited application in organic synthesis because of the handling difficulties.

We found that SKls could be generated in equilibrium by treatment of alkanenitriles with a silyl triflate and an
alkyl amine under mild non-basic conditions. This finding allowed the development of the following novel
carbon-carbon and carbon-heteroatom bond forming reactions.

Thus, upon treatment of triisopropylsilyl triflate and 2,2,6,6-tetramethylpiperidine, alkanenitriles underwent
direct nucleophilic addition to aldehydes and ketones to provide beta-siloxy nitriles in good yield. The reaction
proceeds through generation of the SKI intermediate in situ from the alkanenitrile followed by nucleophilic
addition of the intermediate to the aldehyde.

Conversely, upon treatment with triflyl chloride, silyl trifimide, and tertiary amine, chlorination of alkanenitriles
proceeded smoothly to give alpha-chloronitriles. In addition, alpha-sulfenylation of alkanenitriles proceeded by
treatment of them with phenylbenzenethiosulfonate, silyl trifimide, and tertiary amine. These two
carbon-heteroatom bond forming reactions include electrophilic hetero-functionalization of the in situ generated
SKis.




